[image: image1.wmf]
Course:
01.462 Floriculture Production and Management

Unit 7:
Controlling the Greenhouse Environment
Lesson 1:
Watering and Humidity 

Georgia Performance Standards:
AG-FL-7(a-c)
Academic Standards: MM1G1, MM1A3, MM1G3, SCSh2, SCSh3

National Standards:

Objectives: 

1.
Identify the types of watering systems used in greenhouse operations.

2.
Demonstrate the use of the types of watering systems.

3.
Research the importance of water quality.

4.
Distinguish between manual, automatic and foliage watering systems.

5.
Identify indicators used to determine the watering needs of plants.

6.
Identify the importance of proper humidity in the greenhouse.

7.
Analyze the problems associated with poor drainage and salt build-up.


Teaching Time:
4 Hours
Grades: 9-12

Essential Question: How do greenhouse systems meet the water needs of plants?
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of why plants need specific water and humidity levels, and how different greenhouse systems help provide this ideal environment.
Primary Learning Goals:

Students will be able to explain the different types of watering systems used in greenhouses, as well as the importance of proper water quality and humidity levels,
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Ingels, Jack E. Ornamental Horticulture: Principles and Practices. Delmar Publishers, Inc. Albany, NY.

Mastalerz, John W.  The Green House Environment.  John Wiley and Sons. New York, NY.
Reiley, H.  Edward and Carroll L.  Shry, Jr.  Introductory Horticulture.  Delmar Publishers, Inc. Albany, NY.

Rice, Laura W.  and Robert P.  Rice, Jr.  Practical Horticulture.  Regents/Prentice Hall, Inc. England Cliffs, NJ.

Zomzow, Keith W. Curriculum Materials Specialist.  AGBU 161 Horticulture Production.  Instructional Materials Service, Texas A&M University, College Station, TX.
Web Sites:
Netafilm USA

 http://www.netafim-usa.com/
Texas Greenhouse Management Guidebook

http://aggie-horticulture.tamu.edu/greenhouse/nursery/guides/ghhdbk/irriga.html
PowerPoint:




1. Greenhouse Equipment

Georgia Performance Standards:

AG-FL-7.  Students will explore, prescribe and apply greenhouse environmental control specifications. 


a.
Identify the types and uses of irrigation systems.


b.
Prescribe proper irrigation specifications for greenhouse crops.


c.
Analyze the problems associated with poor soil drainage and salt build-up.

Academic Standards: 

MM1G1  Students will investigate properties of geometric figures in the coordinate 

plane. 

MM1A3  Students will solve simple equations. 

MM1G3  Students will discover, prove, and apply properties of triangles, 

quadrilaterals, and other polygons. 

SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.

SCSh3  Students will identify and investigate problems scientifically.
Materials and Equipment:

Types of water system activity: 20 - 25 greenhouse supply books which show types of watering system

Water Quality activity: 4 clean containers, an electric conductivity meter, a pH meter, rainwater, municipal water, groundwater and water containing fertilizer.

Transparencies 5.2.1- 5.2.6

Handout 5.2.2

Overhead projector

Teaching Procedure

Introduction and Mental Set

Watering plants in a greenhouse is an important job which a grower must face each day.  If the grower gives the plants too much water or not enough water each day, the plants may not be ready to sell as originally planned.  

Watering greenhouse plants can require much time and labor, but this will be determined by the method of irrigation that the grower uses in the greenhouse.

Discussion

1.
What are four irrigation methods used to water plants in the greenhouse?

A.
Manual Irrigation

B.
Tube Irrigation

C.
Intermittent Mist Irrigation

D.
Capillary MAT Irrigation
2.
What equipment is required for manual irrigation?

Display and discuss Transparency 5.2.1
A.
Hose
B.
Water breaker
C.
Hose extension handle is very helpful
3.
What are two advantages of manual irrigation?

Display and discuss Transparency and Handout 5.2.2
A.
A grower can observe each individual plant

B.
The water applied can be enough to leach any buildup of soluble salts in the growing media
4.
What are three disadvantages of manual irrigation?

A.
The excessive quantity of water used for each plant

B.
Very time consuming and requires a great amount of labor

C.
The leaves of plants are likely to get wet, which can encourage the spread of diseases and insects
5.
What is required for tube irrigation?

Display and discuss Transparency 5.2.3
A.
Main supply line
B.
Leader tube
C.
Breaker tip
6.
Explain other requirements needed to operate a tube irrigation system.

A.
A tube irrigation system is operated by a time clock which turns the water on after a set time interval.  This can be set to operate several times during the day if required by the plant.
7.
Name three advantages of tube irrigation.

A.
Reduction in time and labor required for watering

B.
Uses water more efficiently with less waste

C.
The leaves of the plants stay dry, which reduces plant diseases and insect problems
8.
Name two disadvantages of tube irrigation.

A.
The leader tube may get tangled or fall out of the plant containers

B.
Mineral impurities can clog leader tubes and block the flow of water

9.
What is required for an intermittent mist irrigation?

Display and discuss Transparency 5.2.4
A.
Nozzles evenly spaced and mounted or risers
B.
Electronic leaf system or a short-interval time clock

C.
Solenoid valve

10.
List three advantages of an intermittent mist system.

A.
Promotes seed germination

B.
Encourages cuttings to root quicker

C.
Prevents cuttings from wilting until they form roots
11.
What is a disadvantage of the intermittent mist system?

A.
Seeds or cuttings may get too wet during nights and cool cloudy days which may lead to disease problems

12.
What is required for a capillary mat irrigation?

Display and discuss Transparency 5.2.5
A.
A foam-like material which remains constantly saturated with water  

Note: Containers must have drainage holes directly on the bottom.  This method will not work if the holes are on the side of the container.

13.
List three advantages of capillary mat irrigation.

A.
Saves time and labor

B.
Reduces leaf spotting and diseases

C.
Increases growth rate and plants show less signs of stress

14.
List three disadvantages of capillary mat irrigation.

A.
It may keep the growing media too wet for some plants

B.
It is only effective for containers up to six inches in height

C.
Soluble salt buildup can be a problem

15.
What major factors must be considered when selecting an irrigation method?

A.
Economics of the operation

B.
Cost of maintenance and installation

C.
Life of the watering system

D.
Quality, Quantity and availability of water

E.
Labor requirements

F.
Type of crop that is being grown

G.
Style and size of container

16.
Define water quality.

Water quality describes the quantities and type of minerals dissolved in water.  Water quality is important to the growth and development of plants.
17.
Name two features that affect water quality?

A.
Soluble salt

B.
pH

Note to teacher:  Ferns, orchids and bromeliads are sensitive to water that contain high soluble salt levels.  Growers must have their water tested for soluble salts.  The pH of the water should be in a range of 5.5 to 6.5 for best plant growth.  Grower can check the pH of water by using a pH meter or litmus paper to measure the acidity or alkalinity of irrigation water.  If irrigation water contains high levels of soluble salts, growers must water frequently and in greater quantities.  If the growing media has poor drainage, then leaching the soluble salts could be a big problem.
18.
What are four methods used by growers to determine when it is appropriate to water plants?

A.
Moisture meter

B.
Examining the growing medium

C.
Using a dipstick

D.
Observing plant signs

19.
Why does the air feel damp on a foggy morning?

The air contains water vapor.  This vapor in the air is very important for plant growth and development.

20.
Define humidity and the importance of proper humidity in the greenhouse.

A.
Humidity is the level of moisture in the air.  

B.
Greenhouse humidity control is necessary to maintain humidity levels favorable for plant growth.  

C.
Many indoor foliage plants are from tropical jungles and they prefer high humidity.  

D.
Cacti and succulents prefer a low humidity.  Most plants like a relative humidity range of 40 to 80 percent. 

E.
If the humidity is too low in your house, this may cause the tips and edges of leaves to turn brown and die.  

F.
High humidity can cause the spread of diseases.

21.
What is the name of the device used in the greenhouse to measure and control the amount of humidity?

A.
A humidistat.

22.
Activities

A.
Types of water systems activity:

Give each students a copy of a seed book or a greenhouse supply book which has watering systems.  Each student can identify the type of watering system.  Each student can identify the type of watering system and determine the cost for a 100 ft. bench.

B.
Water Quality activity:

Using clean containers, collect samples of rain water, groundwater, municipal water and water containing fertilizer dissolved in it.  Use an electric conductivity meter to determine the soluble salt content of each water sample.  Also, test the water pH of each sample o water by using a pH meter.

Summary                                                                                                        

Growers use many methods of watering.  Four methods used to water plants are manual irrigation, tube irrigation, intermittent mist irrigation, and by capillary mat.  

Soluble salt content and pH are two factors that affect water quality.  Water that has a high soluble salt content is unhealthy for plant growth and development.  Water pH may also be too acidic or too alkaline for plant growth.  If the growing media has poor drainage, leaching soluble salts may be difficult.  

Growers can determine when to water a plant by examining the growing medium, using a dipstick, observing plant signs, or using a moisture meter.  

Humidity levels that are too high will cause the spread of diseases and humidity levels that are too low may cause the tips and edges to turn brown and die.  Growers can use the greenhouse ventilation system to control greenhouse humidity.

Evaluation
Written test

Activity evaluation

5.2.1
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MANUAL IRRIGATION
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5.2.3

Tube Irrigation
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5.2.4

Intermittent Mist System
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5.2.5

Capillary Mat Irrigation System
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5.2.6

Major Factors to Consider 

when Selecting an Irrigation Method

· Economics of the operation

· Cost of Maintenance and installation

· Life of the watering system

· Quality, Quantity, and Availability of Water

· Labor Requirements

· Type of Crop that is being grown

· Style and Size of container

Written exam

1.
Define humidity.

2.
Most plants like a relative humidity range of _____ to _____ percent.

3.
What are four irrigation methods used to water plants in the greenhouse?

4.
What are three advantages of tube irrigation?

5.
What is a humidistat?

6.
Name two disadvantages of an intermittent mist system.

7.
List five major factors that must be considered when selecting an irrigation method.

8.
Name two disadvantages of tube irrigation.

9.
______ ______ describes the quantities and type of minerals dissolved in water.

10.
What equipment is necessary for manual irrigation?

11.
What are four methods used by growers to determine when it is appropriate to water plants?

12. List two advantages of capillary mat irrigation.
Individual Learning Activity

Lesson:
Watering and Humidity
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify the types of watering systems used in greenhouse operations.

2.
Demonstrate the use of the types of watering systems.

3.
Research the importance of water quality.

4.
Distinguish between manual, automatic and foliage watering systems.

5.
Identify indicators used to determine the watering needs of plants.

6.
Identify the importance of proper humidity in the greenhouse.

7.
Analyze the problems associated with poor drainage and salt build-up.


Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.


	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Watering and Humidity
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify the types of watering systems used in greenhouse operations.

2.
Demonstrate the use of the types of watering systems.

3.
Research the importance of water quality.

4.
Distinguish between manual, automatic and foliage watering systems.

5.
Identify indicators used to determine the watering needs of plants.

6.
Identify the importance of proper humidity in the greenhouse.

7.
Analyze the problems associated with poor drainage and salt build-up.


Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                          Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Watering and Humidity
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify the types of watering systems used in greenhouse operations.

2.
Demonstrate the use of the types of watering systems.

3.
Research the importance of water quality.

4.
Distinguish between manual, automatic and foliage watering systems.

5.
Identify indicators used to determine the watering needs of plants.

6.
Identify the importance of proper humidity in the greenhouse.

7.
Analyze the problems associated with poor drainage and salt build-up.


Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: How do greenhouse systems meet the water needs of plants?

Vocabulary

Humidity
pH

Manual Irrigation

Tube Irrigation

Intermittent Mist Irrigation

Capillary Mat Irrigation
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